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ABSTRACT
Introduction: Chronic kidney disease (CKD) is
associated with symptoms that can significantly reduce
the quality of life (QoL) of patients. Patient-reported
outcome measures (PROMs) may facilitate the
assessment of the impact of disease and treatment on
the QoL, from a patient perspective. PROMs can be
used in research and routine clinical practice.
Methods and analysis: A systematic review of
studies evaluating the measurement properties of
PROMs in adults with CKD will be conducted.
MEDLINE, EMBASE, PsycINFO and CINAHL Plus will
be systematically searched from inception. Hand
searching of reference lists and citations of included
studies will be carried out. 2 reviewers will
independently screen the titles and abstracts of all the
studies retrieved during the systematic search to
determine their eligibility. The COnsensus-based
Standards for the selection of health Measurement
Instruments (COSMIN) checklist will be used to
appraise the methodological quality of the selected
studies following the full-text review. Data on the study
population, questionnaire characteristics and
measurement properties will be extracted from the
selected papers. Finally, a narrative synthesis of
extracted data will be undertaken.
Ethics and dissemination: Ethical permissions are
not required for this study as data from published
research articles will be used. Findings will be
disseminated through publication in a peer-reviewed
journal and presented at conferences. This systematic
review will provide a comprehensive assessment of the
measurement properties of PROMs currently available
for use in adult patients with CKD and present
evidence which may inform the selection of measures
for use in research and clinical practice.
Trial registration number: CRD42016035554.
INTRODUCTION
Chronic kidney disease (CKD) is deﬁned
as the existence of kidney damage (ie,
pathological abnormalities or markers of
damage) for 3 months or more; and/or an
estimated glomerular ﬁltration rate (eGFR)
<60 mL/min/1.73 m2 for 3 months or
longer, with or without kidney damage.1
CKD affects up to 16% of adults in the
UK2 and is associated with poor outcomes,
with a high proportion of patients dying
before reaching end-stage renal disease.3 4
According to the UK Department of Health,
the total cost of providing renal care by the
National Health Service (NHS) was £1.64
billion in 2009–2010.5 Aside from these overt
costs, the NHS bears other costs accrued
from treating associated conditions while
patients and caregivers have to contend with
possible loss of income.5
Patients with CKD often suffer simultan-
eously from multiple symptoms related to
the condition or side effects of their medical
treatment.6 These clusters of symptoms may
exert an adverse effect not only on their
physical health but also on their psycho-
logical and emotional well-being; giving rise
Strengths and limitations of this study
▪ A key strength of this systematic review is that
multiple databases will be searched by multiple
independent reviewers, with no language or pub-
lication date restrictions, thus minimising the
risk of selection bias.
▪ A further strength is that the methodological
quality of selected studies will be evaluated
using the validated COSMIN checklist.
▪ This review will include studies relating to
chronic kidney disease in adults and exclude
studies of all other kidney conditions and chil-
dren, this decision has been taken to ensure the
results are focused on the study research
question.
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to what is described as a ‘symptom burden’.7 A review by
Almutary et al8 identiﬁed 30 symptoms associated with
CKD, with 5 symptoms (fatigue, drowsiness, pain, prur-
itus and dry skin) particularly common in all stages.8
They concluded that the overall symptom burden was
high regardless of disease stage.8 This symptom burden
is now acknowledged as the most important predictor of
diminished health-related quality of life (HRQoL) in
patients with CKD.9
In a clinical context, HRQoL refers to the manner in
which the physical, emotional and social well-being of
an individual is affected by a disease and/or its treat-
ment.10 HRQoL can be measured using self-
administered, validated questionnaires also known as
patient-reported outcome measures (PROMs).11 12
PROMs have numerous applications in clinical trials
and routine clinical settings. They are employed in clini-
cal trials as measures of effectiveness and pharmaceuti-
cal companies may use PROM data to support product
approvals and labelling claims.13 PROMs can aid the
reporting of serious adverse events due to drug toxici-
ties14 and trial data can also inﬂuence clinical care and
health policy.15 16
In routine clinical practice, PROMs are mainly used as
tools for benchmarking and hospital performance
assessment.17 However, PROMs also have the potential
to assist in the delivery of personalised care.11 17–21
Currently, primary and secondary care records in the
UK are being linked together such that patient informa-
tion is more readily available to clinicians when
required.22 The integration of patient-reported outcome
(PRO) data with other routinely collected clinical data
could provide an opportunity for revolutionising the UK
healthcare system by facilitating the delivery of stratiﬁed
medicine, enhancing clinical audits and assisting with
the designing of pragmatic trials.12 21
Given the vast array of PROMs in existence,23 the
selection of an appropriate measure for any purpose
requires the careful consideration of their measurement
properties in order to derive any meaningful beneﬁt
from their application. It is crucial that such decisions
are backed by the best evidence available, preferably
from a recent systematic review.12
A scoping search identiﬁed two relevant systematic
reviews namely: a 2010 review by Gibbons and Fitzpatrick
and a 2012 review by Wyld et al.24 25 Although both
reviews presented evidence of the measurement proper-
ties of PROMs in CKD, there is a realistic possibility that
more relevant research work has been performed since
their publication.26 In addition, both studies had eligibil-
ity criteria which might have excluded potentially rele-
vant studies.24 25 Gibbons and Fitzpatrick restricted their
review to studies published in English language and con-
ducted in English-speaking populations within the UK,
North America or Australasia. They also excluded studies
with sample sizes <50.24 Wyld et al25 focused on studies
that assessed preference-based (utility) measures exclud-
ing studies that evaluated HRQoL measures that did not
have a utility component and only included studies con-
ducted in other languages if they provided an English
abstract.
Therefore, after considering the issues above, we con-
cluded that a full systematic review is required. The aim
of this systematic review will be to evaluate the measure-
ment properties of PROMs currently available for use in
adults with CKD.
This review will include studies that assess the measure-
ment properties of generic, utility as well as disease-speciﬁc
PROM instruments in patients at any stage of CKD.
Recent methodological advances and guidelines27–29 will
be employed to ensure that the most up-to-date and
robust evidence is obtained.
METHODS AND ANALYSIS
Design
The protocol has been registered with PROSPERO
(registration number CRD42016035554). It was develo-
ped using the Preferred Reporting Items for Systematic
Review and Meta-Analysis Protocols (PRISMA-P)
checklist.29
The review will be conducted and reported in compli-
ance with the Preferred Reporting Items for Systematic
Reviews and Meta-Analysis (PRISMA) guidelines.30
Search strategy
The following electronic databases will be systematically
searched from inception: MEDLINE (Ovid), EMBASE
(Ovid), PsycINFO (Ovid) and CINAHL Plus (EBSCO).
Literature search results will be uploaded to Endnote X7
(Thomson Reuters). There will be no publication period
or language restrictions.27 The UK Renal Registry will be
searched and expert recommendations from members of
the review team will be followed up to help identify any
additional measures currently under development.
The search strategy for MEDLINE was developed in
consultation with an information specialist at the
Institute of Applied Health Research, University of
Birmingham. Two existing search ﬁlters, the sensitivity
search ﬁlter developed by Terwee et al31 and the Oxford
PROM ﬁlter,32 were combined with key terms for renal
disease generated by the review team. The MEDLINE
search strategy was adapted for use and tested on all the
databases (see online supplementary appendix for the
full search strategy).
Selection of studies
To be considered for selection, an article must focus on
PROMs used speciﬁcally for measuring QoL and/or
CKD symptoms (the constructs of interest). In addition,
the following inclusion and exclusion criteria will be
applied.
Inclusion criteria
1. Articles reporting PROM development in all CKD
populations.
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2. Articles explicitly reporting the assessment of one or
more psychometric properties for PROM(s) in all
CKD populations.
3. Articles reporting cross-cultural validation of PROMs
in all CKD populations.
Exclusion criteria
1. Clinician-assessed instruments.
2. Instrument development studies solely in patients
with acute kidney injury.
3. Instruments developed solely for use in patients
below 18 years of age.
4. Trials or studies evaluating the effectiveness of inter-
ventions where a PROM questionnaire is used as an
end point.
5. Editorials, reviews and conference abstracts.
All titles and abstracts will be screened by two
independent reviewers (OLA and TK/AG).
Full-text articles will be obtained for studies that
potentially meet the eligibility criteria and will again be
independently reviewed by the investigators (OLA and
TK/AG).
Abstracts that do not provide the reviewers with
enough information to make a decision will be taken
forward for full-text screening, thus minimising the risk
of missing potentially eligible articles.
Reasons for exclusion at the full-text stage of screening
will be recorded. At any stage, if the reviewers are
unable to reach a consensus, a third reviewer will be
consulted (MC/DK). Hand searching of reference lists
and citations of included papers will be conducted.
The process of selection will be summarised using a
PRISMA ﬂow diagram.
Appraisal of the methodological quality of selected studies
All eligible papers will be independently appraised by
two reviewers using the COnsensus-based Standards for
the selection of health Measurement Instruments
(COSMIN) checklist.28 33 The COSMIN checklist is a
validated critical appraisal tool designed for the system-
atic evaluation of the methodological quality of studies
of the measurement properties of health measurement
instruments.28
The COSMIN checklist employs a four-point rating
scale which allows the rating of items relating to each
measurement property as ‘excellent’, ‘good’, ‘fair’ or
‘poor’ depending on the methodological quality of each
study. If a study meets all the requirements for an item,
it is rated ‘excellent’ for that item. Conversely, if a study
fails to meet the requirements for an item, it is given a
lower rating commensurate to its quality.28
The overall quality rating for each measurement prop-
erty is determined using the ‘worst score counts’
method.28 This means that the methodological quality
for each measurement property will be determined by
taking the lowest rating of its items.
The following measurement properties as deﬁned by
Mokkink et al34 will be evaluated:
1. Reliability—‘The proportion of the total variance in
the measurements which is because of “true” differ-
ences among patients’.34
2. Internal consistency—‘The degree of the inter-
relatedness among the items’.34
3. Measurement error—‘The systematic and random
error of a patient’s score that is not attributed to true
changes in the construct to be measured’.34
4. Content validity—‘The degree to which the content
of an HR-PRO instrument is an adequate reﬂection
of the construct to be measured’.34
5. Construct validity—‘The degree to which the scores
of an HR-PRO instrument are consistent with hypoth-
eses (for instance with regard to internal relation-
ships, relationships to scores of other instruments, or
differences between relevant groups) based on the
assumption that the HR-PRO instrument validly mea-
sures the construct to be measured’.34
6. Cross-cultural validity—‘The degree to which the per-
formance of the items on a translated or culturally
adapted HR-PRO instrument are an adequate reﬂec-
tion of the performance of the items of the original
version of the HR-PRO instrument’.34
7. Criterion validity—‘The degree to which the scores
of an HR-PRO instrument are an adequate reﬂection
of a “gold standard”’.34 The consensus by the
COSMIN panel was that no gold standard exists for
PROMs even though some authors consider widely
used instruments as ‘gold standards’. An exception
made by the panel is the comparison of a shortened
measure to the original longer version, in which case,
the original version can be regarded as the gold
standard.28 33
8. Responsiveness—‘The ability of an HR-PRO instru-
ment to detect change over time in the construct to
be measured’.34
Data extraction
Data from selected studies will be extracted independ-
ently by two reviewers, using a data collection form, with
disagreements resolved through discussion and, if neces-
sary, consultation with a third reviewer. Extracted data
will be presented in tables. Where appropriate, the
results will be presented in separate sections/tables for
instruments assessed in predialysis, dialysis and patients
who had kidney transplant.
Data on the following will be extracted:
1. characteristics of the study population (including
age, gender, ethnicity and stage of CKD);
2. questionnaire characteristics (including name/
version, language, scoring method, domains, number
of items);
3. evidence regarding the measurement properties of
the questionnaire;
4. setting and purpose for which questionnaire is
administered, interpretability and operational
characteristics such as patient acceptability, and feasi-
bility of administration for staff will also be reported.
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Data synthesis
Two sets of criteria will be used to assess the quality of the
measurement properties:27 35
▸ The quality criteria proposed by Terwee et al35 will be
used to rate the results of studies of measurement properties
as ‘positive’, ‘indeterminate’ or ‘negative’.35
▸ The modiﬁed criteria reported in Terwee 201127 (ori-
ginally proposed by the Cochrane Back Review
Group)36 will be used to synthesis ﬁndings on the
measurement property of each PROM across studies
in order to ascertain the level of evidence for each
instrument while taking into consideration the meth-
odological quality of the selected studies. This overall
level of evidence will be rated as ‘strong’, ‘moderate’,
‘limited’, ‘conﬂicting’ or ‘unknown’.27
DISSEMINATION
Findings will be disseminated through publication in a
peer-reviewed journal and presented at conferences.
DISCUSSION
We acknowledge that studies will evaluate differing meas-
urement properties; therefore, evidence might be
limited or unavailable for some measurement properties.
This systematic review will present a comprehensive
assessment of the measurement properties of PROMS
currently available for use in adult patients with CKD
and provide vital evidence which may inform the selec-
tion of measures for use in research and clinical
practice.
Author affiliations
1Centre for Patient Reported Outcomes Research, University of Birmingham,
Birmingham, UK
2Institute of Applied Health Research, University of Birmingham, Birmingham,
UK
3University Hospitals Birmingham NHS Foundation Trust, Queen Elizabeth
Hospital Birmingham, Birmingham, UK
4Oxford Policy Management Ltd, Level 3 Clarendon Centre, Oxford, UK
Acknowledgements The authors thank Susan Bayliss who assisted with the
development of the search strategy as detailed in the methods section of the
protocol.
Contributors MC is the guarantor. The study was conceived and designed by
MC, DK, PC and TM. OLA drafted the protocol manuscript. OLA, MC, DK, PC
and TM contributed to the development of the search strategy. The selection
criteria were developed by OLA, MC, DK, PC, TM, TK and AG. OLA piloted the
search strategy on the databases. The manuscript was reviewed and the final
draft approved by all authors.
Funding This project is funded as part of the Health Foundation’s
Improvement Science Programme.
Disclaimer The Health Foundation is an independent charity working to
improve the quality of healthcare in the UK. The Health Foundation is not
involved in any other aspect of the project, such as the design of the project’s
protocol, data collection, analysis and interpretation of results.
Competing interests None declared.
Ethics approval Ethical approval is not required.
Provenance and peer review Not commissioned; externally peer reviewed.
Data sharing statement The full search strategy has been submitted as an
online supplementary file.
Open Access This is an Open Access article distributed in accordance with
the terms of the Creative Commons Attribution (CC BY 4.0) license, which
permits others to distribute, remix, adapt and build upon this work, for
commercial use, provided the original work is properly cited. See: http://
creativecommons.org/licenses/by/4.0/
REFERENCES
1. Levey AS, De Jong PE, Coresh J, et al. The definition, classification,
and prognosis of chronic kidney disease: a KDIGO Controversies
Conference report. Kidney Int 2011;80:17–28.
2. Fraser SD, Roderick PJ, Aitken G, et al. Chronic kidney disease,
albuminuria and socioeconomic status in the Health Surveys for
England 2009 and 2010. J Public Health (Oxf ) 2014;36:577–86.
3. Gansevoort RT, Matsushita K, van der Velde M, et al., Chronic
Kidney Disease Prognosis Consortium. Lower estimated GFR and
higher albuminuria are associated with adverse kidney outcomes.
A collaborative meta-analysis of general and high-risk population
cohorts. Kidney Int 2011;80:93–104.
4. Stringer S, Sharma P, Dutton M, et al. The natural history of, and
risk factors for, progressive chronic kidney disease (CKD): the Renal
Impairment in Secondary care (RIISC) study; rationale and protocol.
BMC Nephrol 2013;14:95.
5. Kerr M, Bray B, Medcalf J, et al. Estimating the financial cost of
chronic kidney disease to the NHS in England. Nephrol Dial
Transplant 2012;27(Suppl 3):iii73–80.
6. Jablonski A. The multidimensional characteristics of symptoms
reported by patients on hemodialysis. Nephrol Nurs J
2007;34:29–37; quiz 38.
7. Gapstur RL. Symptom burden: a concept analysis and implications
for oncology nurses. Oncol Nurs Forum 2007;34:673–80.
8. Almutary H, Bonner A, Douglas C. Symptom burden in chronic
kidney disease: a review of recent literature. J Ren Care
2013;39:140–50.
9. Davison SN, Jhangri GS, Johnson JA. Cross-sectional validity of a
modified Edmonton symptom assessment system in dialysis
patients: a simple assessment of symptom burden. Kidney Int
2006;69:1621–5.
10. Fairclough D. Design and analysis of quality of life studies in clinical
trials. Chapman & Hall/CRC Press, 2002.
11. Calvert MJ, Freemantle N. Use of health-related quality of life in
prescribing research. Part 1: why evaluate health-related quality of
life? J Clin Pharm Ther 2003;28:513–21.
12. Calvert M, Thwaites R, Kyte D, et al. Putting patient-reported
outcomes on the ‘Big Data Road Map’. J R Soc Med
2015;108:299–303.
13. Gnanasakthy A, Lewis S, Clark M, et al. Potential of patient-reported
outcomes as nonprimary endpoints in clinical trials. Health Qual Life
Outcomes 2013;11:83.
14. Basch E, Bennett A, Pietanza MC. Use of patient-reported outcomes
to improve the predictive accuracy of clinician-reported adverse
events. J Natl Cancer Inst 2011;103:1808–10.
15. Calvert M, Kyte D, Duffy H, et al. Patient-reported outcome (PRO)
assessment in clinical trials: a systematic review of guidance for trial
protocol writers. PLoS ONE 2014;9:e110216.
16. Kyte DG, Draper H, Ives J, et al. Patient reported outcomes (PROs)
in clinical trials: is ‘in-trial’ guidance lacking? a systematic review.
PLoS One 2013;8:e60684.
17. Black N. Patient reported outcome measures could help transform
healthcare. BMJ 2013;346:f167.
18. Moore A. A yes vote for more patient choice. Health Serv J 2014;
(Suppl):2–5.
19. Devlin NJ, Appleby J. Getting the most out of PROMs: putting health
outcomes at the heart of NHS decision-making. London: Kings Fund
and Office of Health Economics, 2010.
20. FDA. . Guidance for Industry: Patient-Reported Outcome Measures:
Use in Medical Product Development to Support Labeling Claims.
2009. http://www.fda.gov/ucm/groups/fdagov-public/@fdagov-drugs-
gen/documents/document/ucm193282.pdf (accessed Oct 2016).
21. ABPI, Big data road map. Association of the British Pharmaceutical
Industry. 2013. http://www.abpi.org.uk/our-work/library/industry/
Documents/ABPI%20big%20data%20road%20map.pdf (accessed
Oct 2016).
22. Chris Ham CI, Nick G, Anna D, et al. Where next for
the NHS reforms? The case for integrated care. The King’s Fund,
2011.
4 Aiyegbusi OL, et al. BMJ Open 2016;6:e012014. doi:10.1136/bmjopen-2016-012014
Open Access
group.bmj.com on October 13, 2016 - Published by http://bmjopen.bmj.com/Downloaded from 
23. Bryan S, Davis J, Broesch J, et al. Choosing your partner for the
PROM: a review of evidence on patient-reported outcome measures
for use in primary and community care. Healthc Policy
2014;10:38–51.
24. Gibbons E, Fitzpatrick R. A structured review of patient-reported
outcome measures for people with chronic kidney disease.
Department of Public Health University of Oxford, 2010.
25. Wyld M, Morton RL, Hayen A, et al. A systematic review and
meta-analysis of utility-based quality of life in chronic kidney disease
treatments. PLoS Med 2012;9:e1001307.
26. Moher D, Tsertsvadze A, Tricco AC, et al. When and how to update
systematic reviews. Cochrane Database Syst Rev 2008(1):Mr000023.
27. Terwee CB. Protocol for systematic reviews of measurement
properties. COSMIN, 2011. http://www.cosmin.nl/images/upload/
files/Protocol%20klinimetrische%20review%20version%20nov%
202011.pdf (accessed Oct 2016).
28. Terwee CB, Mokkink LB, Knol DL, et al. Rating the methodological
quality in systematic reviews of studies on measurement properties:
a scoring system for the COSMIN checklist. Qual Life Res
2012;21:651–7.
29. Shamseer L, Moher D, Clarke M, et al. Preferred reporting items for
systematic review and meta-analysis protocols (PRISMA-P) 2015:
elaboration and explanation. BMJ 2015;349:g7647.
30. Liberati A, Altman D, Tetzlaff J, et al. The PRISMA statement for
reporting systematic reviews and meta-analyses of studies that
evaluate healthcare interventions: explanation and elaboration. BMJ
2009;339:b2700.
31. Terwee CB, Jansma EP, Riphagen II, et al. Development of a
methodological PubMed search filter for finding studies on
measurement properties of measurement instruments. Qual Life Res
2009;18:1115–23.
32. PROM Group, A.M., Carolina Casañas i Comabella, Monica Hadi,
Elizabeth Gibbons, Ray Fitzpatrick, Nia Roberts, PROM Group
Construct & Instrument Type Filters. 2010. http://www.cosmin.nl/
images/upload/files/PROM%20Gp%20filtersOCTOBER%
202010FINAL.pdf (accessed Oct 2016).
33. Mokkink LB, Terwee CB, Patrick DL, et al. The COSMIN checklist
for assessing the methodological quality of studies on measurement
properties of health status measurement instruments: an
international Delphi study. Qual Life Res 2010;19:539–49.
34. Mokkink LB, Terwee CB, Patrick DL, et al. The COSMIN study
reached international consensus on taxonomy, terminology, and
definitions of measurement properties for health-related
patient-reported outcomes. J Clin Epidemiol 2010;63:737–45.
35. Terwee CB, Bot SDM, De Boer MR, et al. Quality criteria were
proposed for measurement properties of health status
questionnaires. J Clin Epidemiol 2007;60:34–42.
36. Van Tulder M, Furlan A, Bombardier C, et al. Updated method
guidelines for systematic reviews in the Cochrane collaboration back
review group. Spine 2003;28:1290–9.
Aiyegbusi OL, et al. BMJ Open 2016;6:e012014. doi:10.1136/bmjopen-2016-012014 5
Open Access
group.bmj.com on October 13, 2016 - Published by http://bmjopen.bmj.com/Downloaded from 
systematic review protocol
patients with chronic kidney disease: a
outcome measures (PROMs) used in adult 
Measurement properties of patient-reported
Thomas Keeley, Adrian Gheorghe and Melanie Calvert
Olalekan Lee Aiyegbusi, Derek Kyte, Paul Cockwell, Tom Marshall,
doi: 10.1136/bmjopen-2016-012014
2016 6: BMJ Open 
 http://bmjopen.bmj.com/content/6/10/e012014
Updated information and services can be found at: 
These include:
References
 #BIBLhttp://bmjopen.bmj.com/content/6/10/e012014
This article cites 26 articles, 7 of which you can access for free at: 
Open Access
http://creativecommons.org/licenses/by/4.0/
use, provided the original work is properly cited. See: 
others to distribute, remix, adapt and build upon this work, for commercial
the Creative Commons Attribution (CC BY 4.0) license, which permits 
This is an Open Access article distributed in accordance with the terms of
service
Email alerting
box at the top right corner of the online article. 
Receive free email alerts when new articles cite this article. Sign up in the
Collections
Topic Articles on similar topics can be found in the following collections 
 (107)Renal medicine
 (1779)Public health
 (364)Patient-centred medicine
 (1144)Health services research
Notes
http://group.bmj.com/group/rights-licensing/permissions
To request permissions go to:
http://journals.bmj.com/cgi/reprintform
To order reprints go to:
http://group.bmj.com/subscribe/
To subscribe to BMJ go to:
group.bmj.com on October 13, 2016 - Published by http://bmjopen.bmj.com/Downloaded from 
